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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable low-voltage drive -[°- A i m y^r 1 — O-^-X-Ai^- 
while improving light emitting efficiency, and improve /* Ar n > r2 

heat resistance by including aromatic diamine-contained R 

polyether having specified weight average molecular T 
weight and the structure and an electron acceptable 
compound in a hole injection layer. 

SOLUTION: Ar1, Ar2, Ar3, Ar4, Ar5, Ar6, Ar7, Ar8 ? Ar9 ^ 0 ^ A ^ Al o. c ^ Ar a- y _ Al 3^ 
means separate divalent aromatic cyclic residue capable i 
of having a substituent group, and R1, R2, R3, R4 means * r 
aromatic cyclic group capable of having a substituent n^R* 

group or aromatic heterocyclic group, X and Y means ^ 
direct bonding or connecting group expressed with 
formula III and having a repetition unit expressed with 
formulas I, II, and the electron acceptable compound is 

included in the aromatic diamine contained polyether 0 

having 1,000-1,000,000 of weight average molecular — s— 

weight so as to form a hole injection layer of the light o 111 

emitting element. Hole is generated by the movement of 

electric charge so as to improve the electrical 

conductivity, and electrical bond between the light emitting layer and the positive electrode is 
improved so that the drive voltage can be set low, and while stability in the case of continuous 
drive is improved. 
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"CfS^tiS ("Molecular Semiconductors", Springer-V 
erlag, 1985^. 98H) 0 m^fO^li. -ti£0M:*-> 
<b^ >S/*;u^*#¥tt/*> K^^^8L?ll^ 

#tf>^;K£av m^b^M^S7cm(i^b±sa(D^t?^ 
[0 0 4 7] fl(rss-<^>lb7K^>*>A';ui:m : fSsa*a) 
TKux-xiKDmbrntt-T^-b^^oa^tts 0.7 

e V 

Br 



SbCI 6 * 
TBPAH 



CI 



SbCI e* 



[0 0 4 8] IEftS£A»*rc«^ft8tt<b*tta>*#t£ 

y? 5 x— rinz»r 5#*r«i*. ami 

LI*. 

[0 0 4 9] S^S^b^^d: LTI*. ±IB<D[iii<!£ 

1*. la-Fira*-*--** (in) v&ztizitsm^m 

Mi*. 

[0 0 5 0] 

[<bi 2] 




[005 1 ] Jiffi-fiftjt (III) dftl^T, ZI*#£L 
li#*L<li. : ffl*. 7«vts SS?0)/\P 

h'J7ao>fJI/S?(D/NP7^H; i>7 

[005 2] ME-IMC (III) T-£*;ft<5®Tg§M! 
<bfttt0>J|{*fl£ LT'lt% WTlc*T<b£**<*lf &4t 

So 

[0 0 5 3] 



[<b1 3] 



Bi 




SbF 6 - 






[0 0 5 4] ttT-SSttlbftttettOftFSLLtflS. Ja 



[0 0 5 5] 
Nbl 4] 



(11) 



ttM 2 O 0 0 - 3 6 3 9 O 



NC CN 

>=< 

NC CN 
TCNE 



NC, 
NC 



TCNQ 



CN 
CN 



NC 



/ \ P H NC v i 



TNAP 



CN 
CN 



NC CN 
HCBD 



NC. ^CN 




NC CN 
HCTMCP 




TCQQ 



NC CN [FeCp2]PF$ 
DDO 



Fe PFe 



AgBF4 

[0 0 5 6] *»?BI=JS^T, 3s9&*>7S^-£G#<) 

i-xvu-k a^sstt^ti t £*rr £ je?u±aii 3 

tf. fHE-«S (i) (ID -eS^H-S^'Jx- 

> 3 - h 5* ^Pt -r v ?=J - h Stt i: 0>:5fc lc «fc t) 2 

[0 0 5 7] CW<»:?|::LTfl2j£*;K-5iE?U±A®3<D 
OWI*. ii«5~1000 ran. #£L<(*10~500 rrmVfo 
5. 

[0 0 5 8] iEfl.j±AIS3a>±lCl*J|jtlS5A<^:ltf>*t 

«. aajisi*. «s$4-iie)*if=*«irai=fc^rBa 

7 6 & A £ ftfe & IE A£ A ■ 3 & & frfe 3E 
WIS* U fro. Wtt*l=J:U J6b*«fe< IB 

[0 0 5 9] Z©*3a*#*SHfcr*r»tLT(*» 8 

<* ($#B§)Bg59-194393-^$8) . 10-fc KD+y/<>'; 
[h]*/'J><D&Jlti«: mBa¥6-322362#^«) . 
exx^'J^>-tf>SiaH* (!»BB¥ 1 -245087^ 



ft. H 2 -222484#4*«) . fc'XX^ 'J JU7'J-U>& 
3*t* MfBB¥2 - 247278#^«) . (2-t Kp*->7i 
-7U) X> '/^7 y-JUa*MKt (ttH¥ 8 - 31 5983 
#»«) . jUR«t*ftft<*lf 
ftMtttH*. iS«liK£3S*;SI-<fc yjEfl.aAJB3±lc 

[0 0 6 0] mTo>&1tto®*:fo±Zt*$>tki\z&yi 
ftCttX.ftBM-C.MX.tf. 8-t Kn**>*/ U><0 

— tffflSftft** K— 3TT* = fc (J. Appl. Phys.. 65 
3610M. 1989*) ^fimt>*lXl^o COT£;£(D*tj 
Mil*. 

1 ) X*&*a>£3£ft*l=* y »*»*a<fil±. 

2) »3ttft*©a«?l=J:y»jfcS6fiA<piaE. 

3) ilS>8ifc£igc:-rSiifcfe*tt.&ffl°I&. 

4) »Ktt©*3-SLN«3tfesfetffifflprfie. 
[0061] fc^roffittsMiCSift-rfteMKis^T 

t. ttlBft%JI*m&*Xhtm£:LT. ft%ft*$ K 
&li*ft-<*&«. GflXtf, 8-tKP+">* 
y 'J >©7iUS:^A«{*fcif<D&jSit«:£*X h*t*4 
tLT. ;u?U>l-ftS3*i.-&-*-:7*-fe>R3H* (MM 



(12) 
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¥4 -335087-«H>«R) . ^-fj 'J K>B3M* 

- 70773#*>$8) . ^'J U>S?0>«8£*JS3?§fi?SI (<B 

mw5-m37m^m h*mic*tL.r o. i~ 

10S«%K-:?-f-& Cilery. Jfc^-ro&ifcftte. ftl- 
*X K*t«l=±tH^-7^-b>K3>«:. 'J KVK* 

*S<7j 

[0 0 6 2] E#?-£<BSSifc»*mi:L-Cli, ftic^lf 
fc#'J (p-7x-U>tf-U» , tK'J [2-/ h*v-5 

- (2-x^;U'n4t->;U^-+v) -l,4-7i-U>e-U 
>] , tf'J (3-7;i-*^ft7i» SfOTSi^*f*4 

0)73 &lc<fc y JEfLStAB 3 ±\zmifi LT»K^ja*H* 

200 nnu L < f*30~100 rant? &•!><, 
[0 0 6 3] *^-<D563t^1±*[S)-h$-a-i>fc«)1^ 02 

me *%%ms tv&mi tor^zmifiuam^mm 

[0 0 6 4] ®2B.Xf®3 0)l&mft&S>m?Hzt$^X. 

mnm&l§4<r>ttntLxit. lEJUSABsa^aiiEfl. 

jxA3b3M><;g<. aA**tfciE?L5S6^J:<tt)iSI 

mmm&m v&mftizms. liz < 

a. 

[0 0 6 5] C(&<fc5fcIEttlfij£tt&£ L^f*. ««X 
I*, 1. 1-tf* (4-v-p- h >) JUT 5^71 -JU) ->^P 
^*-9->§?<0 3l&9?#te7 5>:i- -V h£>I*SLfc3?§ 
«2?TS>ftft» (f#IP|Ba59-194393#tt$g) . 4.4- 

t*x [n- a-t-y^M -N-^x-;ur = y] e^i- 
t&s^mmmmmm+izm&Ltc^&mT' 5 > (#i§fi 

¥5 -234681 -SHiffl) . MJ7x=JL'0-tfXDRil«*: 

■e**-/\*-xntJS£*rr*ssfiiMJ75> (*■ 

ftfrgH. 923. 774-§-) , N, N' -£/ 7 x — ;i>-N. N' - tf * (3- 

* x =.;u) e^i -;u-4, 4' -v7 5 >s?a>3?#ffi? 

y?5> (*a^g| : m4, 764. 625^) . »*t#tLT 

-129271^18) . eu^;uS(-5?StSi?T5ySj!)<« 
3»®SlflLfc<b£B!) (*#B8¥4-175395*HH8) . if 

T£> (t$|ffl¥4-264189-SH>$B) . X^'JiU«jg$* 
t5Sfii?75> (ftBfl¥4 -29085HH*«) % =f-* 



(#BB ! P4-304466^SI) . X*— /\'— X hg!3?#SS 
MJ T 5 > ($#B8¥4-308688^$8) . K>9Wi 
=JUflsft« («B8SP4 -364153#^«) . 
-e3»7 5>£iI$SLfc : fca> (ftBB s F5-25473-«Hi 
N) . h')7S>ft^» «*M¥5-239455«4tfR) , 

t*x9tru9*7«./ («nv 5 -320634^ 

4>$8) . N.N.N-h'J7x-;UT5>K3H* (4$|$sp6- 

5> (ttMV7-1385624H*tt> , 975^71-^7 
x-^-> hU2»R*tt («BB¥7 -252474#4i«[) , > 
(*Rttlfff 4.950.95044*41) . V7t 
3>R»(* (WRW6- 49079#&4S) , *X77;> 
R»{* (»P¥6 -25659*»» *A«»lf6*l*. - 

[0 0 6 6] JtE«Mbftfttt*H=. JEfl.lHiSg4<D«*4 

7^-X7r4f> (^P¥5-310949^ffl) . ^'JT5 
K 0fcBfi¥5-310949#tt$B) , tK'J — ;i/ h'J7i- 
;UT5> (1«H^7-539534»&«) , h'J7x_;U7 
Sl/'tftS^-rSS^ (^Bg j F4-133065#^«l) . 

[0067] lEfttJiiHB 4 l*±E<7>iE?L»ii£*t« 

tt*4tM**fflai»ai=*yiiwEiEfl.aAii3±(=aii 
-r-sctir,fcy»fie*ti.«> 0 

[0 0 6 8] tt#ft<D««tt. jEfl.fSl2l*ti^<Dia*fc 
l=«feyjEfl.aA@3±lC^L.. te<SLTiE?LiSljilB4 

— h. iK l J7'Ji/-h. ^'Jxx^;HfA<^(f & 

T***a>Tf, '><ft^*<ll*L.<. ffl«5 0fifi96JJl 
[0 0 6 9] a^SI3&^<D*^lc|*, iEfL*ftiSI«*4^K 
JSS^>^-eiO-4paSSlc*T?^SlLfc«, ;u«y7i?* 
TOA^ttfc. B«2j3«fci;iE?l, ! tAH3A^Rfc*4lfc3l 

1 ±izjEnmxkm 4 $^Bfc-rs. 

[007 0] CCO«fc i 5lcL-C^«*4x-5iEfl.lSliSli4a) 
BI9». S«10-300nm, L < l±30~100nmT?fe'5>„ 

2**ftfttJ:<m'&ll*. 

[007 1] *f=. ^©m : f•t^l2IB6lcffll.^e)*^-5^b^• 
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tmtLXIt. KI-f8ifcJB*mi: LT«lffc8- t KP 
(Appl. Phys. Lett., 55#. 1489H. 1989^) V^ti 

f>$^'j>$i^'j^»>^;u ( p mm a) mom%i~# 

SJLfcS, 7?x:»->hP'J>R3«* <ftBB¥ 5 - 331459 
m*W) . 2-t-y^)V-9, 10-N.N'-i;->7V7> 
y>v-f5>. n!{7K*Hb3EaftBHb->'J=l>. nSflSl 
lb£f9. nSHrU><bSfa«?A<$S(f £>*i£. H^KliSIB 
6<0MJ1I*. il«5~200nnu L < 1*10-100 rairefc 

[0 0 7 2] &fii7l*. f65tlB5lra^-^;1EAr*fili| 
££fc*„ &t§7£LTm^;h.i>*mi*. MtHP8«2 

< m^;t A£ff « 5 l-l*, tt^BI»©«t^B6<#^ L 
<. XX, 7n->7A, -f>yW. 7J;U*>-7A. 7 

afc^tL-TI*. 7^*->^A-ffi^. "7 
[0 0 7 3] &*£7<7>||gJSI*jfi#. P§«2i:|s]«-C& 

mm? -5 c t i**^-<dssi4£ m-r±xmmx& 

[0 0 7 4] Ktffi7 tf63tS5*fcl*m^Hiai 

If 6 <7>|^aic LiF, MgF2. Li 2°* <Dffi»$6^tK 

(0. 1~5nm) SJfA-r^wtt,. ^©Sd^^lSli^tt- 
•5>*r&fc7j (Appl. Phys. Lett.. 70#. 152 

M. 1997*: *#P¥10- 74586-5^18: IEEE Trans. El 
ectron. Devices. 44#. 1245H. 1997*) . 

[0075] 0i~3i*, *%wvnm2ixz>m : Fm& 

*,(DXl*ti;l\ flflxl*, 01 tit&o>m&. BP*,. 
1-tl-Pgffi7. 5S3feB 5. IEfU±A®3. P§*£2i 



-**<2iW1t<0St^ 2 «tfl)Ste<7)HIC*fEM<D^«m# 
SSitlR^^ffilti-irtHril-efcS. @2&y 

i-wia-r-s-.ktsieg-c&s. 

[0 0 7 6] 

&U:jt«^l-J:orMI^(*Wir|ft^-fSA<, *#Si!8l* 
jh.-Stro-eiifci/*. 

[0077] m&m 1 

fc^#S6i?7 5>#W^Ux-T;U (S1<D§^ ( I - 
1) lC^-T»yjlL.mi4l 0 0%**e>fc-S ; fifi¥«D# 
^39300; Jf^XlEfMM 190°C) £TKa>&#-<?. ± 

[0 0 7 8] 

|,2-v^ppi$> 
30 [mg/ml] 
2500 [rpm] 

25 im 

90^ 

hi- J: y30nm(Digl5<&«3-fcji|JgA<ft2 

its («o saosi^ism^wss (ac-d 

•OUSLfctC*. 5.23eVO)(i^*Lfc. 
[0079] a7Em<4*<$8££*t-cn.&u<o^OTm ; f : 

[0 0 8 0] 
[*6] 





[Vvs. SCE] 


[eV] 


-•S^Sfnft [eV] 


Ceo 


-0.44 


3.86 


1.37 




-0.01 


4.29 


0.94 


TCNQ 


0.19 


4.49 


0.74 


DDQ 


0.51 


4.81 


0.52 


TBPAH 


1.06 


5.36 


-0.13 



TCNQ : 7,7,8,8-Tetracyanoquinodimethane 

DDQ : 2,3-Dichloro-5,6-dicyano-1,4-benzoquinone 

TBPAH : Tris(4-bromophenyl)aminium hexachloroantimonate 



[008 1] 
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1) l-*-r»yiiL*(4l O o%A>e><c-6) irmqpss 

[0 0 8 2] 

I - 1 30mg 
D D Q 2mg 
^tfiiiSSlfi 30 [mg/ml] 
xe+lsllSK 2500 [rpm] 
Xtf*BHSB»IB 25 [8>] 

90«f.S - £ 

±SE<&Xtfl/=i— M-<J:y30nm<DI®Jl<»«a— fc, DDQ 

fc. 

[008 3] £gH5!l3 

.fey^fiELfc^Sfil^TS^^TK'Jx-T^ (S3© 
(1-23) l:*t«yiL*fi10 0%^«)<i:4; 
fiS¥*Dtt*S25100 ; 1i=7Z.1Z&&&m°C) £ffll^fc 

- 1 umtmt&m 1 <t^«(=L-c**7xsts±i=xtf> 

5. 12eV(DfiS£^Lfc 0 
[0084]«TC, CO) (1-23) ^<bfc£3r#«ii? 

g^tt<b£1^&£TBPAH©m^«ftrt<t<O^(;J:-0. 24e 

[0 0 8 5] 

mien tmmz Lx&&Ltctf i y*g<m£n&mm& 

yftofc^. £Srt<Dfi££*<2x10-6Torr (&2.7X10 
-4Pa) laTI-fcS^fcttgSRh^y^ffixfcfcffifJt 

x10-6Torr (£)2. 7 x 10"4p a ) 0. 2nm/8> 

■ClHB30nmro|g $ iSlg L f=. 
[0 08 6] 

[<bi 5] 




[0087] z<ommt&n<D'sim&ft<»mm*'<* 

£05lc^-ro E5lc^-TS0< % 550— 700nml-j3L^-Ci!ft 

ft&o 

[0088] mmmi 

[0 0 8 9] *f7^S«±l--l'>^'7A • XXMit® 
(I TO) SB^«IK$ 120nmJft«Lfc*,<» 
vVtiM : S^e-AJ5fcKp D p ; v- h«ffi15Q) 

[0 0 9 0] CIDITO^XSSii:, ^§Kv7 5 
>**#'J x-i=-;u 1 ros-^- ( I — 1 ) ir^-r^y 
iIL*tl1 0 0H»66i) tDDQiO)!^^ 
fi92i:ig-*fr-C7tf>3-l-b. 27nmO>|gJ5ro«3-fc 
£ *Tf -5 iEfl-5t AH 3 £ J^fiE L „ 

[009 1] 2fcl=, ±IBIE*UtAlf 3£g*ifi!tlgLf=& 

tei *K^^ei*iicaeLfc„ ±t5gs<7>iu#m£ 

&®1Zm>y\z&V¥Titz&. gBrta>K3gJSA<2xlO 
-6Torr <i&2. 7 x 10"4p a ) UTlztzZ&X'fcWmm h7 

Wl-iagSttfe-fe ^ 5 <v 0 -SolSlcA+ifcTIBSIigie-e 
*£*t-&^§&7 5Mb£!|ai : 4.4'-ex [N- (1-7"7 

£ffofc. IKSB#(7)BSStt1.3x10-6Torr (^1.7x10 
-4Pa) . mm&mitO. 3nm/8>-r?, |gi(?60nmroi!II£*'J x 
-t)UA> * £IEfl.;±Alf 3 0>_t(::8tJf L TIE?li$liMli 

[0 0 9 2] 
[<b 1 6 ] 
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[0 0 9 3] ?m$. *JtB5©WtUt, TIBfllit 
*:AI (C9H 6 NO) 3 SIE7lll)2IS4 tl^tillcL-t 

*J ') >«H*(7)^-Q(SSa(*275~285 0 Cfl)Kffl-C©Jffll 
U S8l3SB#roll^Sli1.1x10-6Torr («1.5xl(HP 
a) . 5S3ti£Sl*0.4nm/8>-e, SI3&*tlf=*3tS(Dffi» 
Ii75nnre&ofc 0 
[0 0 9 4] 

[<b 1 7 ] 




[0 0 9 5] &*3. ±IE<7>IEfl.ii)2ilf 4Rt«eftJl5£ 
[0 09 6] »5tH5*T?0)SSI3t^tTofc*^- 

7X{7$, Pltl2G> I TOX h^-f^CtttX-taJ:? 

<k 0«l:LT8II*5(nSSSi<2 x 10"6Torr ($1)2. 7 
xl0-4p a ) jyTdfc Lfc 0 -?-<7)SL ^ffi7i: 

LT, 7-V<f7y^.->^A (MgF2) St'J^ 

T^tf-h^ffll^T. mm&S.0. Inm/I*. Kffig7.0x 
10"6Torr <**j9. 3x KHPa) T?. 0. 5nm<B8SJST?»3fclg 

1x10"5Torr ($51. 3 x 10"3p a ) T?MJ140nmOT7;U5 -O 



T\ HSIiSSO. 5nm/8>. Kffigl x lO"5Torr ($1)1.3x10 
~3Pa) -ejgJ»40nm(DtSIB£fl*JSLTl£«7 £5Sj*<*t* 

fc. u±<8 3B§!»«7 0»*B$a£«aftf*£iBi::& 

[0 0 9 7] Jit±a><fc5l::LT\ 2mmx x 2mm<0-tH' X<7) 

<03fe^(D«E*^1t$a7(-*-r. S7l-fc^T. f6Jt» 
gl±250mA/cm2«)S35ffiS-ca>fii. flitSS^Ii lOOcd/ 

mm* ioocd/m2t?rofis^#'**-r. 

[0098] 87*1;. teWE.-ZUmmfr'om&ltto® 
[0 0 9 9] 3Utfi52 

D DQ<Otfc+?yi-T B PAH (tr i s (4-bromopheny l)ami 
nium hexachloroantimonate) Sffll^fclteli. HtSffl 1 

^^SaUfco jEfl.?iAB3lc#*tti.TBPAH(0ili 
14M%£Lfc. w(0*^<0«3t^14*a7l;^-r o 

[0100] $7*1), mwi'mKai&Ttfmf&zti. m 
mm. &%im<Dm : ¥-t<'&**itzzttfyie>frT*&>z>. 

[0101] Hi60i] 3 
jE?L£AJI£«*tti'7S:'d*>KUx— ($3(0 

(1-23) l=«^-«MXLJHtt1 0 0%fr6W) 
l=«***ttfl:**4: ITTBPAH«9SS% K-?LTM 
J?40nm-CJBfi6 Lfc C t £l*l*«IK0l 2 t mflt lz Lt *tt 
*JMB*X?£ttBL'fe. ca>*T0>»*Wt*a7|:: 

[0102] $7<ty, Ktt*Ea>ttTtftift£tu * 
mm. ■tt*a>*7-jb<*&*ifec&«<9i&fr-cfc«. 
[0103] ttmmi 

*?S*tt1bft*l€f!ll*4:lt-ejE7L£AJI 3 SJfcfiftLfc 

<D*3t^tts$7i=^-ro 

[0 10 4] it»ffi|2 

iEfl.aAHSKit«:i>iiBi*. &mw\ tmm-Lxm* 

[0 10 5] 
[*7] 



(16) 



#BS 2000-36390 





Jt* HE 

[cd/m 2 ] 
@250mA/cm 2 


U m/W] 
@100 cd/m 2 


[cd/A] 


[v] 
@100cd/m 2 


SKfflll 


9230 


1.95 


3.7 


6.0 


mam2 


7380 


1.76 


2.8 


5.4 


mam 3 


9520 


2.62 


3.9 


4.8 


1 


9700 


1.07 


2.8 


11.4 




8930 


1.44 


3.7 


7.7 



[O 1 0 6] 

fl.St A IS £ ff*fi!t L fc^:|BM<D^«mil*3t*^-l- <fe ft 
li, «mBEr*©B*Jt«l^iEil)A<5IfiE'C?. L^tiWSftlt 

[0 10 7] ftot. ^^H^S^ffiSSfSJtJR^ 



[0 2] *56Ero^«m#$£}fe&^a>3ilfc<DfF*®<o<t!!a> 
[E3] frnwommmm-m/tukmrnmoirmnmo) 
[E4] ^Tt-Mt^vv-viutmTaft*^!!^^^ 

L, fc x *;u* — IS&0 r- £> o 
[05] HK^2ao:tt;ISISSI^i t?^fi£Lfc»^fl)pI 

[ft*0KVl] 

1 s« 

2 MS 

3 iEfL&AIS 

5 SBjfcB 

6 myiasis 

7 ttffi 



[01 ] 



[02] 
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[03] 




[05] 




500 600 700 

[run] 



[04] 



LUMO- 



E A 



HOMO ■ 



' ^0.7eV 



LUMO 



HOMO 



(51) Int. CI. 7 aiSUK-^ FI f-73-K (#%) 

C 0 8 K 5/55 C O 8 K 5/55 

C0 8L 71/00 C0 8L 71/00 

H 0 5 B 33/14 H O 5 B 33/14 A 

// C09K 11/06 68 0 C09K 11/06 6 8 0 
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